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EXECUTIVE SUMMARY

USE CLUSTER PROFILE

This report presents a profile of the printing industry and defi nes
a use cluster. Prepared as background for the U S. Environnental
Protection Agency (EPA), Ofice of Pollution Prevention and Toxics'
analysis of printing use cluster chemcals, this report presents an
overview of the chem cals, technologies, and processes used in the
printing industry. Based on published information, this report's
preparation invol ved neither original research nor an industry survey.

A use cluster is defined as a set of conpeting chem cals, processes,
or technol ogies. Traditionally, EPA assessed the potential hazards and
exposure scenarios of specific chemcals, and, generally, left the
eval uation of potenti al substitutes as a post-risk assessnent
consideration. The use cluster approach considers all substitutes within
a given use, and |eaves consideration of alternate uses as a potenti al
follow up activity.

Extrenely limted informati on was found on the volune of chem cals
used in the printing industry; however, information was found on inks and
ink raw material s. In 1991, the U.S. market for printing ink was 1.9
billion pounds. The printing ink market is expected to grow at an
average annual rate of 2.2 percent through 1996 when the donestic market
is expected to total alnobst 2.2 billion pounds. O the raw materials
consuned in U S ink manufacture in 1991, excluding water, hydrocarbon
and oxygenat ed sol vents accounted for 35 percent, resins for 26 percent,
oils (mnerals oils as well as natural and synthetic drying oils) for 19
percent, pignents for 17 percent, and a wide range of additives for the
remai ning three percent. Simlar information was not available for
cl eaning solvents or other chemcals used in the industry.

PRINTING INDUSTRY

The printing industry is conprised of firns engaged in printing as
well as firms which perform services for the printing trade, such as
pl at emaki ng and bookbi nding. The industry also includes firns engaged in
publ i shi ng newspapers, books, and periodicals, regardless of whether or
not they do their own printing. Firms functioning outside of what is
traditionally defined as the printing and publishing industry also

perform printing and related activities. For exanple, firnms in many
industries do printing in order to produce materials for internal use
(i.e., in-plant printers). Oher exanples include: firnms doing textile

printing; manufacturers of products, especially packaging, that contain
incidental printing; and manufacturers of printed circuit boards.
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There are several estimates of the nunber of firnms in the printing
and publishing industry. Based on Census data, in 1987 there were about
58,000 firns operating a total of alnost 62,000 establishnents. The
number of firms had increased to about 60,000 in 1993. However, the
Census estimate does not include firnms that do printing or related
operations but whose primary activity is not printing or publishing
A.F. Lewis Co., Inc., a |leading source of statistics for the industry,
estimates that in the late 1980s there were al nost 70,000 establishnents
inthe US performng sonme conbi nati on of prepress, press, or postpress
operations. Al nost 60,000 of these establishnments were believed to have
presses. It is believed, however, that these data excluded nost of the
screen printers. Their inclusion |eads to an estimte of about 100, 000
printing establishnents in the U S

Wiile the industry accounts for a significant portion of the
Nation's total volunme of goods and services, it also represents the
| argest congl oneration of small businesses in the donmestic manufacturing
sector. Nearly 80 percent of the plants in the industry enploy | ess than
20 people. Mst firms in the industry serve |ocal or regional markets,
t hough sonme printers and many publishers reach national and international
mar ket s.

In 1987, the industry enpl oyed approximately 1.5 mllion people with
an annual payroll exceeding $33 billion. Wi |l e enpl oynent renai ned
steady, payroll increased to $39 billion in 1993. The Bureau of the
Census estimates that in 1987, the total value of shipnments for the
printing and publishing industry was over $136 billion and by 1991 was
al nost $157 billion. When taking inflation into considerati on, however,
the industry experienced a decline in value of shipments of nore than 2.0
percent over that period. The total value of shipnments for 1993 was
expected to be over $176 billion, which in constant dollars represents a
return to 1987 |l evels. These estinmates, however, exclude perhaps $90 to
$100 billion worth of printed goods produced by in-plant printers and
qui ck printers and by packaging manufacturers. The industry's poor
performance during 1987 through 1991 was due primarily to overal
sl uggi sh economc growh during the period, particularly the recession of
1990 to 1991. Based on constant dollar sales, the printing industry is
expected to grow by 3.8 to 5.3 percent annually between 1990 and 2000.
Strong growh in the industry will result froma recovering U S. econony
as well as denographic trends favorable to the industry such as a
substantial growh in the nunber of househol ds and school - age chil dren.

The printing industry is a very diversified and sophisticated
industry owing to the multiplicity of printing processes utilized. The
five nost comon printing processes, I'ithography, | etterpress,
fl exography, gravure, and screen printing, currently account for about 97
percent of the value of the output of the U S. printing industry. Based
on the estimated val ue of 1990 shipnents by the U S. comercial printing
i ndustry, lithography accounted for 47 percent of the market; gravure, 19
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percent; flexography, 17 percent; |letterpress, 11 percent; and screen
printing, 3 percent. The inportance of letterpress, until the 1940s the
domnant printing process, is declining very rapidly and is being
repl aced by |ithography and fl exography.

PRINTING PROCESS BACKGROUND

Sonme of the printing processes have several najor subprocesses based
primarily on the types of substrate or products printed. Lithography is
divided into three subprocesses: sheetfed offset, heatset web offset,
and non-heatset web offset. Gravure includes publication gravure,
packaging gravure, and product gravure. Fl exography consists of
publ i cation fl exography and packagi ng fl exography.

In addition to the five major printing processes already nentioned,
there are various plateless printing processes. All conparatively new
t echnol ogi es, these include: el ectronic printing processes such as
xerography and |l aser printing; ink jet printing; magnetography; thernmal
printing; ion deposition printing; direct charge deposition printing; and
t he Mead Cycol or Phot ocapsul e process. Plateless printing processes are
gradual |y becoming an inportant force in the industry because of their
relative ease of use and the growi ng application of conputer controlled
printing operations. Al t hough pl atel ess processes accounted for only
about three percent of total U S. printing industry output in 1991, they
are forecast to have a 21 percent market share by 2025.

The five major printing processes are distinguished by the nethod of
image transfer and by the general type of inmage carrier enployed.
Dependi ng upon the process, the printed inmage is transferred to the
substrate either directly or indirectly. 1In direct printing the image is
transferred directly fromthe image carrier to the substrate. The direct
printing processes are gravure, flexography, letterpress, and screen
printing. In indirect, or offset, printing, the image is first
transferred fromthe imge carrier to the bl anket cylinder and then to
the substrate. Lithography, currently the dom nant printing technol ogy,
is an of fset process.

| mage carriers can generally be classified as one of four types:
relief, planographic, intaglio, or screen. |In relief printing, the inmge
or printing area is raised above the nonimge areas. O the five mgjor
printing processes, those relying on relief printing are letterpress and

fl exography. In planographic printing, the inmage and noni mrage areas are
on the sane plane. The image and noni mage areas are defined by differing
physi cochem cal properties. Lithography is a planographic process. In

t he intaglio process, the nonprinting area is at a common surface |evel
with the substrate while the printing area, consisting of mnute etched
or engraved wells of differing depth and/or size, is recessed. Gavure
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is an intaglio process. In the screen process (al so known as porous
printing), the imge is transferred to the substrate by brushing ink
t hrough a porous nesh which carries the pictorial or typographic inmage.

PRINTING PROCESS DESCRIPTION

Each printing process can be divided into three major steps:
prepress, press, and postpress. Prepress operations enconpass that
series of steps during which the idea for a printed inmage is converted
into an image carrier such as a plate, cylinder, or screen. Prepress
operations include conposition and typesetting, graphic arts photography,
i mge assenbly, and inmage carrier preparation. Press refers to actua
printing operations. Postpress primarily involves the assenbly of
printed materials and consists of binding and finishing operations.

Wthin each process, a variety of chem cals are used, depending on
the types of operation involved. Prepress operations typically involve
phot oprocessi ng chem cals and solutions. |Inks and cl eaning solvents are
the maj or types of chemcals used during press operations. Depending on
the finishing work required, postpress operations can use |arge anounts
of adhesives. This is especially true where the production of books and
directories is involved. O all the chemcals used in a typical printing
pl ant, inks and organic cleaning solvents are the categories used in the
| argest quantities. Many of the chemcals used in the printing industry
are potential hazards to human health and the environnent.

The printing industry has been experiencing a period of great
change, nuch of it fueled by the already w despread and still rapidly
growi ng application of conputers to the printing industry. 1In addition
to the rapid growh of plateless technol ogi es discussed above, mgjor
i ndustry trends include:

0 | ncreased autonmati on;

o] Continued rapid developnent in conputer-based front-end
platforns (e.g., desktop publishing);

o] Advances in tel ecommuni cations and the introduction of digital
dat a exchange st andards;

o] Devel opnment of new inmage carrier and inmage carrier preparation
technologies including direct-to-plate and direct-to-press
processes and waterless |ithographic plates that do not require
a danpeni ng system
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o] | ncreasi ng use of no- and | ow-VOC (vol atil e organi c conpound)
fountain solutions, press cleaners, inks, and adhesives; and,

o] | ncreased recycling of ink.
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PART ONE:

PRINTING INDUSTRY PROFILE



l. OVERVIEW

The definition of the printing industry used in this study is based
primarily on the Bureau of the Census' definition as set forth under
Standard Industrial dassification (SIC) Code Major Goup 27 -- Printing,
Publishing, and Allied Industry. A conplete outline of Major Goup 27 is
presented in Appendix A It should be noted, however, that various
i ndustries outside Major Goup 27 are also engaged in printing and
related activities and that, when possible, these industries have been
addressed in the study. These include firns doing textile printing,
manufacturers of products that contain incidental printing, and
manuf acturers of printed circuit boards.

Maj or Group 27 is conprised of firnms engaged in printing by one or
nore comon processes, such as lithography, letterpress, flexography,
gravure, and screen printing, as well as firns which performservices for
the printing trade, such as platemaki ng and bookbi nding. The industry
also includes firns engaged in publishing newspapers, books, and
periodicals, regardl ess of whether or not they do their own printing (SIC
1987) .

Tables 1 and 2 summari ze sone of the inportant statistics for Mjor
Group 27 available fromthe Bureau of the Census. Table 1 presents the
data available fromthe 1991 Annual Survey of Mnufactures, the | atest
year available. Table 2 presents nore detailed data fromthe 1987 Census
of Manufactures. (The Census is conducted every five years but as of My
1994, the results of the 1992 Census were not yet available.) Finally,
1993 printing industry statistics available fromthe 1993 U S. Industri al
Qutl ook are presented in the text.

In 1987, there were by conservative estimte about 58,000 firms in
the industry operating a total of alnost 62,000 establishnments. By 1993
t he nunber of firms had increased to about 60, 000, though an estinmate of
the total nunber of establishnents operated by these firm was not
avail abl e. | ndustry enploynment in 1987 was approximately 1.5 mllion
people with an annual payroll exceeding $33 billion. Enmpl oynent
remai ned constant at around 1.5 mllion people through 1993 but annual
payrol |l grew to alnost $39 billion (BOC 1990a; BOC 1990b; BOC 1990c; USIO
1993) .

The econom ¢ performance of the printing and publishing industries
is affected by a nunber of factors, including rate of population
I ncrease, | evel of educati onal at t ai nnent, per sonal consunption
expenditures, availability of leisure time, level of U'S. business
activity (e.g., business formations, advertising, and financial market

activity), and conpetition from the electronic nedia (USIO 1992). I n
1987, the total value of shipnents for the industry was over $136 billion
and by 1991 was al nost $157 billion. However, in constant dollars, the

val ue of shipnments in 1991 was nore than 2.0 | ower than in 1987. The
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PRINTING INDUSTRY OVERVIEW

In 1987, the Printing and Publishing Industry:

- Consisted of at least 58,000 firms operating 62,000 establishments
- Employed 1.5 million people

- Had an annual payroll in excess of $33 billion

- Accounted for shipments valued at over $136 billion

- Represented the largest conglomeration of small businesses in the
manufacturing sector

- 80 to 85 percent of the plants in the industry employed fewer than 20 people.

The industry is expected to grow by 3.8 to 5.3 percent annually between 1990 and
2000.

The five most common printing processes currently account for 97 percent of the
value of the output of the U.S. printing industry.

The five processes and their 1991 market shares are:

- Lithography - 47%

- Gravure - 19%

- Flexography - 17%
- Letterpress - 11%

- Screen Printing -3%

Figure 1. Printing Industry Overview

1-2




Table 1. Selected Statistics for SIC Major Goup 27 --
Printing, Publishing, and Allied Industries,

1991

I ndustry Cat egory

271 Newspapers

272 Periodicals

273 Book Publi shing

274 M scel | aneous Publ i shing
275 Commercial Printing, Tota
2752 Lithographic

2754 Gravure

2759 NEC

276 Manifol d Business Forms
277 Greeting Cards

278 Bl ankbooks & Bookbi ndi ng
279 Printing Trade Services

GRAND TOTALS

Tot a

enpl oyees
(000)

Pr oducti on
Wor ker s
(000)

Val ue of
Shi pnent s
(M1 %)

N. A

NOTE:

i ndustry (primary products),
(secondary products),

Not avail abl e.

An establishment's shipments include those products assigned to an

(mer chandi si ng, contract work,

Sour ce: BOC 1993.

and receipts for
resal es,

1-3

t hose considered primary to ot her
m scel | aneous activities
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Table 2. Selected Statistics for Major Goup 27 -- Printing,
Publ i shing, and Allied Industries, 1987

Al'l Establishnents Al'l Enpl oyees Rati os
Tot al
Nunber Wth Tot al Producti on Val ue of Speci al i -
of 20 or nore enpl oyees Wor ker s Payr ol | Shi pnent s zation Cover age

I ndustry Category Conpani es Est abl . enpl oyees (000) (000) (M1 9) (M1 9) (% (%
2711 Newspapers 7465 9091 2617 434.6 148.5 9025.0 31849. 2 97 100
2721 Periodical s 3757 4020 876 110.0 18.3 2982.7 17329. 2 95 96
2731 Book Publ i shing 2180 2298 424 70.1 15.9 1859. 8 12619. 5 92 95
2732 Book Printing 520 561 269 43.5 34.4 961. 4 3256. 3 89 88
2741 M scel | aneous Publ i shing 2136 2369 597 69. 4 24.1 1513. 2 7809. 5 98 91
2752 Commercial Printing

Li t hogr aphi c 24328 24980 4099 403.0 292.9 9132.1 32698. 2 94 94
2754 Commercial Printing

G avure 353 397 113 25.5 20.5 723.8 3187.7 85 94
2759 Conmercial Printing, NEC 10607 1388 93 97

Letterpress 10421 120. 3 84.4 2365. 4 8628.3

Engraving & Plate 375 5.9 4.4 124.5 344.9
2761 Mani fol d Busi ness Forns 601 853 586 53.2 37.2 1276. 4 7358.9 94 97
2771 Greeting Cards 147 162 64 21.5 11.9 471.1 2911.1 82 96
2782 Bl ankbooks & Loosel eaf

Bi nders 349 511 326 39.1 29.5 767.9 2904.7 89 93
2789 Bookbi nding & Rel ated Work 1009 1035 368 29.6 24.6 496.5 1174.7 95 94
2791 Typesetting 3317 3364 437 37.6 29.5 809. 2 1783.7 96 83
2796 Pl at emaki ng Servi ces 1328 463 96 90

Engraving & Plate 226 4.5 3.0 103.8 294.0

G avure 65 1.7 1.4 55.3 127.9

Li t hogr aphi c 909 23.4 16.2 760. 7 1824. 3

Phot oengr avi ng, El ectro-

typing, & Stereotyping 214 2.2 1.6 55.1 129.2
GRAND TOTALS 58097 61851 12627 1495. 1 798. 3 33483.9  136231.3

NOTE: An establishnent's shipnents include those products assigned to an industry (primary products), those considered primary to other industries (secondary
products), and receipts for mscellaneous activities (nerchandising, contract work, resales, etc.). Specialization and coverage ratios neasure the

rel ationship of primary product shipnents to industry shipnents.

Specialization ratio represents the ratio of primary product shipments to total product shipnents (i.e., primary plus secondary product shipments) for the
establishnents classified in the industry.

Coverage ratio represents the ratio of primary products shipped by the establishnents classified in the industry to the total shipnments of such products that
are shipped by all manufacturing establishments wherever classified.

Source: BQOC 1990a, b, c.
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total value of shipments for 1993 was expected to be over $176
billion which in constant dollars represents a return to 1987
| evel s (BOC 1990a; BOC 1990b; BOC 1990c; BOC 1993; USIO 1993).
These estimates, however, exclude perhaps $90 to $100 billion worth
of printed goods produced by in-plant printers and quick printers
and by packagi ng manufacturers. The industry's poor performance
from 1987 through 1991 was due primarily to overall sluggish
econom c growth during the period, particularly the recession of
1990 to 1991 (USIO 1993). However, based on constant dollar sal es,
the industry is expected to grow by 3.8 to 5.3 percent annually
t hrough 2000 (SR 1990). Strong growth in the industry will result
from a recovering U S. econony as well as denographic trends
favorable to the industry such as a substantial growh in the
nunber of househol ds and school children (USI O 1993).

While the industry accounts for a significant portion of the
Nations' total volune of goods and services, it also represents the
| argest congloneration of small businesses in the donestic
manuf act uring sector. Nearly 80 percent of the plants in the
i ndustry enploy less than 20 people (BOC 1990a; BOC 1990b; BOCC
1990c) . Most firms in the industry serve local or regional
mar ket s, though sonme printers and many publishers reach nationa
and international markets (USIO 1992).

The five nobst common printing processes, |ithography,
| etterpress, flexography, gravure, and screen printing, currently
account for about 97 percent of the value of the output of the U S
printing industry (Bruno 1990; Bruno 1991). Based on the estimated
val ue of 1990 shipnents by the U S. comercial printing industry,
i thography accounted for 47 percent of the market; gravure, 19
percent; flexography, 17 percent; letterpress, 11 percent; and
screen printing, 3 percent (Bruno 1991).

The five major printing processes are distinguished by the
met hod of image transfer and by the general type of inage carrier
(or plate) enployed. Depending upon the process, the printed i nmage

is transferred to the substrate either directly or indirectly. In
direct printing, the image is transferred directly fromthe imge
carrier to the substrate. The direct printing processes are
gravure, flexography, letterpress, and screen printing. I n

indirect, or offset, printing, the image is first transferred from
the image carrier to an intermedi ate cylinder called the blanket
cylinder and then to the substrate. Li t hography, currently the
dom nant printing technology, is an offset process (Kirk-Q hner
1982).

|l mage carriers can generally be classified as one of four
t ypes: relief, planographic, intaglio, or screen. In relief
printing, the image or printing area is rai sed above the noni mage
ar eas. Everyday office equipnent such as rubber stanps and
typewiters offer sinple illustrations of relief printing. O the
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five major printing processes, those relying on relief printing are
letterpress, which typically wuses cast netal plates, and
fl exography, which enpl oys el astoneric pl ates.

| n planographic printing, the i mage and noni nage areas are on

t he sane plane. The image and nonimage areas are defined by
di ffering physicochem cal properties. The non-inmage areas are
treated to be hydrophilic, or water loving, and will not accept
i nk. The image areas, on the other hand, are treated to be

hydr ophobi ¢ and ol eophilic or water repellant and oil receptive,
and ink will adhere to these areas. Lithography is a planographic
process (Adans 1988).

In the intaglio process, the nonprinting area is at a common
surface level with the substrate and the printing area, consisting
of mnute etched or engraved cells of differing depth and/or size,
is recessed. Gavure is an intaglio process (Adans 1988).

In the screen process (also known as porous printing), the
image is transferred to the substrate by brushing ink through a
porous nesh which carries the pictorial or typographic inmage (Kirk-
O hmer 1982; McGawHi Il 1987).

In addition to the five mgjor printing processes already
di scussed, there are a nunber of other printing technologies in
use. These include various electronic, electrostatic, magneto-
graphi c, thernographic ion-deposition, ink-jet, and Mead Cycol or
printing processes. Currently, these processes account for only
about three percent of the market. However, their market share is
expected to increase to over 20 percent by 2025 (Bruno 1990; Bruno
1991) .

Further description of the five nmajor printing processes

their applications, and their current and projected market shares
are presented in Figure 2 and Table 3.
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APPLICATIONS OF THE MAJOR
PRINTING PROCESSES

LITHOGRAPHY
- Magazines - Stationery
- Newspapers - Greeting Cards
- Books - Advertising
- Envelops - Packaging (Folding
- Labels and tags Paper Boxes)
FLEXOGRAPHY
- Packaging - Magazines
- Newspapers - Directories
GRAVURE
- Packaging - Art Books
- Advertising - Annual Reports
- Magazines - Tissue Products
- Bank Notes - Wall Coverings
- Stamps - Films and Laminates
LETTERPRESS
- Magazines - Stationery
- Newspapers - Advertising
- Books
SCREEN
- Signs - Decals
- Electronics - Nameplates and Panels
- Fine Arts - Containers and Other
- Ceramics and Glass 3-Dimensional Items
- Textiles
PLATELESS
- Short-Run Business - Personalized
Forms Computer Letters
- Manuals - Sweepstakes Mailers
- Bar and Batch Codes - Tags
- Tickets - Checks

Figure 2. Applications of the Major Printing Processes
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Table 3. Description, Applications, and Percent Distribution of Major Printing Processes

Proj ected Percent Distribution

Process Descri ption Maj or Applications 1991 1995 2000 2025
Li thographic Indirect (or offset) printing Magazi nes, newspapers, 47 47 45 35
using and internediate el enent books, stationery,
(bl anket) between i mage envel ops, | abel s,
carrier and substrate tags, greeting cards,

advertising, packaging

Gravure Printing method based on Packagi ng, adverti sing, 19 18 17 16
phot ography and phot onechani cs nmmgazi nes, art books, bank
capabl e of reproducing not es, stanps, annua
conti nuous tone pictures reports, tissue products,
wal | coverings, filns and
| ani nat es
Fl exogr aphy Direct transfer of an inmage Packagi ng, newspapers, 17 18 19 21
froman inked flexible plate, magazi nes, directories
frequently used on a rotary
press
Letterpress | mge transferred under Magazi nes, newspapers, 11 8 5 4
pressure directly to paper books, stationery,
frominked plate advertising
Screenpri nt Ink is passed through Si gns, el ectronics, 3 3 3 3
unbl ocked part of porous ceram cs and gl ass, decals
mesh to formprinted i mage nanepl at es, panel s,

advertising specialties,
fine arts, textiles,
contai ners and ot her 3-
di mensi onal objects

O her El ectronic, ink jet, and Short-run forms, manual s, 3 6 11 21
ot her pl atel ess processes conputer letters, sweepstake

mai | ers, bar and batch codes,
tickets, tags, checks

Source: Bruno 1990; Bruno 1991; Kirk-Ohner 1982; MG awHi || 1987
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11. COMPANIES AND PLANTS

Vari ous sources estimate that there are between 62,000 and
70,000 establishnments in the U S printing and publishing industry.
(These estimates, however, are believed to exclude many if not nost
of the 40,000-plus plants with screen presses, so the actual nunber
of establishnents may be closer to 100,000.) Nearly 60 percent of
t hese establishnments are found in only ten states: California, New
York, Illinois, Texas, Florida, Pennsylvania, OG6hio, New Jersey,
M chi gan, and Massachusetts. Al npost 60,000 of the 70,000 industry
establi shnments are believed to have presses of which about 54, 000
have |ithographic presses. Gavure presses are found at the fewest
nunber of plants; only about 1,100 plants have these types of
presses. Establi shnments w thout presses are trade services
supporting the industry such as pl atemakers and binders. From 80
to 85 percent of all establishnments in the industry have fewer than
20 enpl oyees. However, plants with fl exographic or gravure presses
tend to have a larger nunber of enployees than plants wth
| etterpress, |ithographic, or screen presses.

A. Nunber of Conpani es and Pl ants

Based on 1987 Bureau of the Census data!, the printing,
publ i shing, and allied industries were conprised of 61,851 plants
operated by 58,097 conpanies, a ratio of about 1.1 plants per firm
By 1993 the nunber of firns had increased to about 60,000, however,
information on the nunber of plants these conpani es operated was
not avail able (BOC 1990a; BOC 1990b; BOC 1990c; USI O 1993).

The nunber of firnms and plants in the printing, publishing,
and allied industries reported by the Bureau of the Census does
not, however, capture all plants that have presses. For exanple,
the Census data do not include many conpani es such as packagi ng,
textile, and electronic manufacturers which do printing that is
incidental to their primary business.

! The Bureau of the Census prepares the Census of Manufactures every five
years. (At the time this report was prepared , the results of the 1992 census
were not available, so the 1987 data were used.) For the purpose of the Census
of Manufactures, the Bureau of the Census defines a conmpany as a business
organi zation consisting of one or nore establishments under comon ownership or
control. For the census, each individual manufacturing establishment (or plant)
in operation at any tine during the census year is required to subnit a separate
reporting formdescribing its activities to the Bureau of the Census (BOC 1990a).
The Census of Manufactures report for the printing, publishing and allied
i ndustries (SIC Code Mjor Goup 27) conpiles conpany, establishment, and
enpl oyee statistics for all of the sub-industry categories (outlined in Table 1)
based on the data contained in the establishnent reports subnmitted to the Bureau
of the Census.
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More conprehensive data on the printing and publishing
industry is available from A F. Lewws & Conpany, Inc., a market
research conpany specializing in the graphics arts industry. Table
4 presents the A'F. Lewis estinmate of the total nunber of operating
plants in the industry in 1990. The table is grouped by enpl oyee
size, EPA region, and state (see Figure 3 for states by EPA
regi on). Operating plants include those establishnents which
perform any conbi nati on of prepress, press, or postpress services.
O the 69,714 plants, an estimted 59,636 have presses. The
remai nder represent trade services supporting the graphics arts
industry (A.F. Lew s).

B. Geographic Distribution

Table 4 and Figure 4 present information on the
geographic distribution of operating plants in the printing
industry. As can be seen in the Table, EPA regions 2, 4, 5, and 9
each account for nore than ten percent of total operating plants,
and conbi ned account for over 62 percent of all plants. Ten states
account for nearly 60 percent of all operating plants; the top four
account for one-third of the total. The 10 states and their share
of total operating plants are as follows (A F. Lew s):

California (Region 9) 12. 4%
New York (Region 2) 8. 1%
I1linois (Region 5) 7.1%
Texas (Regi on 6) 6. 1%
Fl ori da (Regi on 4) 4. 4%
Pennsyl vani a (Regi on 3) 4. 4%
Chi o (Region 5) 4. 3%
New Jersey (Region 2) 3. 9%
M chi gan (Region 5) 3. 7%
Massachusetts (Region 1) 3. 0%

Daiias @

VIRGIN ISLANODS

b oy 9 -~
.
ot O hawan

iy
PUERTO
RICO

Figure 3. USEPA Regions
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Table 4. Total Nunber of Operating Plants by Enployee Size,
EPA Region, and State, 1990

Nunmber of Enpl oyees % of % of
----------------------------------------- Tot al Each Tot al
EPA REG OV STATE 1-4 5-9 10-19 20-49 50-99 100+ Plants Region Plants

REGION 1
CONNECTI CUT 456 284 182 126 65 54 1167 26.0 1.7
MAI NE 187 67 31 24 11 10 330 7.4 0.5
MASSACHUSETTS 888 483 293 228 99 87 2078 46. 3 3.0
NEW HAMPSHI RE 178 90 61 37 10 13 389 8.7 0.6
RHODE | SLAND 143 75 54 43 17 11 343 7.6 0.5
VERMONT 71 34 38 17 9 12 181 4.0 0.3
Total Region 1 1923 1033 659 475 211 187 4488 100.0 6.4
REGION 2
NEW JERSEY 1036 749 457 247 124 99 2712 32.5 3.9
NEW YORK 2223 1398 956 649 231 183 5640 67.5 8.1

Total Region 2 3259 2147 1413 896 355 282 8352 100.0 12.0

REGION 3
DELAWARE 39 37 19 24 4 3 126 2.0 0.2
MARYLAND 382 272 217 130 45 49 1095 17.7 1.6
PENNSYLVANI A 1332 705 459 309 139 131 3075 49.7 4.4
VIRG NI A 492 294 179 127 46 50 1188 19.2 1.7
WASHI NGTON, DC 139 107 92 45 15 10 408 6.6 0.6
VEST VIRG NI A 128 75 35 25 9 9 281 4.6 0.4
Total Region 3 2512 1490 1001 660 258 252 6173 100.0 8.9
REGION 4
ALABANVA 333 170 95 68 14 14 694 7.3 1.0
FLORI DA 1487 806 418 220 76 50 3057 32.2 4.4
GECRG A 614 351 221 118 57 46 1407 14. 8 2.0
KENTUCKY 353 183 101 65 30 19 751 7.9 1.1
M SSI SSI PPI 150 83 56 25 12 7 333 3.5 0.5
NORTH CAROLI NA 676 359 231 131 61 48 1506 15.9 2.2
SOUTH CARCLI NA 277 134 76 50 18 15 570 6.0 0.8
TENNESSEE 491 297 166 112 51 56 1173 12. 4 1.7
Total Region 4 4381 2383 1364 789 319 255 9491 100.0 13.6
REGION 5
I'LLI NO S 2229 1137 694 497 208 198 4963 31.5 7.1
I NDI ANA 836 403 218 156 51 49 1713 10.9 2.5
M CH GAN 1214 629 372 199 92 56 2562 16. 3 3.7
M NNESOTA 715 366 228 152 60 72 1593 10.1 2.3
OH O 1383 662 469 277 134 100 3025 19.2 4.3
W SCONSI N 839 452 267 172 86 81 1897 12.0 2.7
Total Region 5 7216 3649 2248 1453 631 556 15753 100.0 22.6
REGION 6
ARKANSAS 511 195 118 56 16 11 907 13.6 1.3
LOUI SI ANA 409 178 90 46 20 13 756 11.3 1.1
NEW MEXI CO 147 74 40 16 8 2 287 4.3 0.4
OKLAHOVA 214 113 71 48 10 11 467 7.0 0.7
TEXAS 2163 1095 486 322 118 91 4275 63.9 6.1

Total Region 6 3444 1655 805 488 172 128 6692 100.0
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Table 4. Total Nunber of Operating Plants by Enployee Size

EPA Region, and State, 1990 (cont

EPA REGQ ON 1-4 5-9 10-19 20-49 50-99
REGION 7

| ONA 453 273 131 86 50
KANSAS 405 182 104 82 36
M SSCURI 763 419 229 158 51
NEBRASKA 298 147 72 51 17

Total Region 7 1919 1021 536 377 154

REGION 8
COLORADO 635 290 145 68 28
MONTANA 143 48 24 16 3
NORTH DAKOTA 102 46 25 14 3
SOUTH DAKCOTA 138 47 32 15 6
UTAH 203 105 50 36 13
WYOM NG 57 30 9 11 3
Total Region 8 1278 566 285 160 56
REGION 9
ARl ZONA 396 211 105 73 16
CALI FORNI A 4421 2203 1029 604 208
HAWA| | 113 54 30 15 7
NEVADA 84 57 33 27 5

Total Region 9 5014 2525 1197 719 236

nued)

% of % of
----- Tot al Each Tota
100+ Plants Region Plants

18 1011 24.5 1.5
29 838 20.3 1.2
59 1679 40.7 2.4
12 597 14.5 0.9
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23 1189 49.9 1.7
3 237 9.9 0.3
3 193 8.1 0.3
1 239 10.0 0.3
9 416 17. 4 0.6
1 111 4.7 0.2
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REGION 10

ALASKA 60 39 13 7 0 1 120 5.0 0.2
| DAHO 124 59 34 23 4 3 247 10.3 0.4
OREGON 472 238 91 63 20 15 899 37.6 1.3

WASHI NGTON 556 263 154 94 32 25 1124 47.0 1.6
Total Region 10 1212 599 292 187 56 44 2390 100.0 3.4
U.S. TOTAL 32158 17068 9800 6204 2448 2036 69714

Percent O Total 46. 1 24.5 14.1 8.9 3.5 2.9

Note: Operating plants include: comercial printing
converters; newspaper printing and publishing
prepress; and, trade services

busi ness forns printing
in-plant reproduction and

Source: A F. Lewis 1991 (Table |-200, Septenber 1990)
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C. Conpani es and Plants by Printing Process

The nunber of plants by press type is sunmarized in
Figure 5. Detailed data on the nunber of plants by major printing
process is presented in Table 5. It should be noted that data for
t he various processes and subprocesses presented in this table are
from various years, primarily 1988 through 1991. The data on the
total nunber of plants with |etterpress presses, however, is from
1982. While recent data was available on the total nunber of
plants with gravure and screen presses, no breakdown of plant size
was avail able for these processes.

Table 5 shows that of a total of 59,636 plants with printing
presses, 54,472, or 91.3 percent, have offset |ithographic presses.
O the plants with lithographic presses, about 92 percent have
sheetfed presses and 11 percent have webfed (adds to greater than
100 percent because sone plants have both types of presses). Only
1,587 plants in the U S have flexographic presses (A F. Lews
1991). Based on a nenber survey, the Gavure Association of
Anerica reported that there were 1,090 plants with gravure presses
in 1989 (GAA 1989). According to A.F. Lews, 350 to 400 of these
pl ants were printing publications while the remaining plants were
performng printing incidental to the production of packaging or a
w de range of products such as wall coverings (Lews 1992). I t
shoul d be noted that both fl exographic and gravure presses tend be
found in nediumto |arge size plants (A.F. Lewis 1991; GAA 1989).

In 1982, the |atest year for which data are avail able, 20,786
plants had letterpress presses. Mire recent data was avail able on
t he nunber of plants with sheetfed letterpress presses; in 1988,
such presses were in 18,961 plants. Data on the nunber of plants
with rotary letterpress presses was not available. | ndustry
sources believe that the nunber of plants with |etterpress presses
is declining (Purcell).

According to the Screen Printing International Association
(SPAI') there are nore than 40,000 plants in the U S with screen
presses of which 19,000 are involved in textile printing (Kinter
1993). This estimte does not include an unknown but possibly
substantial nunber of plants that use screen presses to print cans
and containers as well as electronics plants that use screen
printing in the production of electronic circuitry.

Additional information on the nunmber of plants operated and
types of presses used by the top 101 North American comercial and
publication printers is provided in Appendix B. Appendix B shows
that the total nunber of |ithographic press units used by these
conpani es far out nunber all other types of press units
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NUMBER OF PLANTS BY PRESS TYPE
LATE 1980s

As many as 100,000 plants with presses

Lithographic presses - over 54,000 plants
- 92 percent with sheetfed presses
- 11 percent with webfed presses
Letterpresses - at least 19,000 plants
Flexographic presses - 1,600 plants

Gravure presses - 1,100 plants

Screen presses - over 40,000 plants

Figure 5. Nunber of Plants by Press Type
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Table 5. U.S. Total Nunber of Plants by Press Type and Enpl oynent Size

Number of Enpl oyees per Pl ant

% of % of % of % of % of % of Tot al
PRESS TYPE 1-4 Total 5-9 Total 10-19 Total 20-49 Total 50-99 Total 100+ Total Plants Dat e Sour ce
Al perating Plants\1 32158 46.1%17068 24.5% 9800 14.1% 6204 8.9% 2448 3.5% 2036 2.9% 69714 Septenber 1990 AFL #1-200
Al In-plant Printers\2 7080 53.9% 3297 25.1% 1824 13.9% 694 5.3% 155 1.2% 84 0.6% 13134 Sumer 1990 AFL #l -500
Al Trade Plants\3 3281 42.8% 1791 23.4% 1187 15.5% 884 11.5% 374 4.9% 143 1.9% 7660 Novenber 1991 AFL #l-700

Al plants with presses\4 27528 46.2% 14580 24.4% 8227 13.8% 5274 8.8% 2132 3.6% 1895 3.2% 59636 Novenber 1991 AFL #l-800

Al offset presses 25435 46.7% 13385 24.6% 7498 13.8% 4676 8.6% 1883 3.5% 1575 2.9% 54452 February 1991 AFL #l 11 A-100
- sheetfed 24367 48.4% 12172 24.2% 7142 14.2% 4052 8.1% 1425 2.8% 1165 2.3% 50323 August 1988 AFL #111A-400
- single color

14"x20" or smaller 24186 50.6% 11974 25.1% 6562 13.7% 3430 7.2% 987 2.1% 634 1.3% 47773 March 1989 AFL #11A-240
20¥% to 33" 4285 27.8% 4195 27.3% 3600 23.4% 2174 14.1% 690 4.5% 444 2.9% 15388 July 1987 AFL #11A-480
34" or larger 559 14.6% 744 19.4% 897 23.4% 912 23.8% 422 11.0% 306 8.0% 3840 July 1987 AFL #11A-560
- multicolor
14" x20" or snaller na na na na na na na na na na na na na
20¥% to 33" 785 16.1% 984 20.2% 1265 26.0% 1105 22.7% 426 8.7% 304 6.2% 4869 July 1987 AFL #11A-500
34" or larger 272 5.7% 523 11.0% 1018 21.4% 1413 29.6% 830 17.4% 712 14.9% 4768 July 1987 AFL #111A-580
- webf ed 378 6.6% 707 12.3% 1248 21.6% 1510 26.2% 936 16.2% 987 17.1% 5766 February 1989 AFL #l 1| A-800
26% or smaller 223 8.4% 366 13.8% 617 23.2% 684 25.8% 409 15.4% 356 13.4% 2655 August 1989 AFL #111A-920
27" or larger 213 5.9% 385 10.7% 707 19.7% 938 26.1% 594 16.5% 758 21.1% 3595 August 1989 AFL #11A-860
- heat set 86 6.3% 111 8.1% 195 14.2% 261 19.0% 250 18.2% 473 34.4% 1376 February 1990 AFL #l 11 A-820
27" or larger 18 2. 7% 25 3.8% 76 11.6% 100 15.2% 123 18.7% 316 48.0% 658 July 1987 AFL #111A-900
- non- heat set 366 7.4% 662 13.4% 1140 23.0% 1376 27.8% 768 15.5% 638 12.9% 4950 February 1990 AFL #l 11 A-880
27" or |arger 205 6.9% 335 11.3% 576 19.4% 814 27.4% 535 18.0% 503 16.9% 2968 July 1987 AFL #11A-840
Al'l flexographic presses 193 12.2% 238 15.0% 289 18.2% 373 23.5% 198 12.5% 296 18.7% 1587 Novenmber 1989 AFL #l 11 A-1500
Al'l letterpresses 9487 45.6% 4515 21.7% 3335 16.0% 1835 8.8% 781 3.8% 833 4.0% 20786 Fall 1982 AFL #1111 A-1520
- sheetfed 8397 44.3% 4694 24.8% 2969 15.7% 1815 9.6% 623 3.3% 463 2.4% 18961 Novenmber 1988 AFL #l 11 A-1540
- rotary na na na na na na na na na na na na na
Al'l gravure presses na na na na na na na na na na na na 1090 1989 GAA 1989
Al'l screen presses na na na na na na na na na na na na > 40000 Fall 1993 Kinter 1993

1 - Operating plants include all firnms primarily engaged in providing printing services including prepress, press, and postpress operations.
2 - In-plant printers are firnms engaged in internal, non-commercial printing perform ng prepress, press, and postpress operations for
busi nesses,
government, schools, and institutions.
3 - Trade plants are firnms which provide prepress or postpress services but do not engage in printing as their primary business.
4 - Plants with presses are firnms which possess any printing press or duplicator/photocopier and engage in printing as their primary business.

Sources: GAA 1989; A F. Lewis 1991; Kinter 1993
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conbi ned. Appendix Clists the top 100 U. S. screen printers and
shows their major product lines. The majority of these conpanies
specialize in printing garnents and decals (Kinter 1992, 1993). It
is unclear how many of the plants with screen printers are captured
in AF. Lewis' estimate of the total nunber of plants in the
i ndustry.

D. Si ze of Conpani es and Pl ants

Typically, a printing plant is small. Approximtely 46
percent of the total operating plants shown in Tables 3 and 4 have
| ess than five enpl oyees, 24.5 percent have between five and nine
enpl oyees, and 14.1 percent have between 10 and ni neteen enpl oyees.
In total, nearly 85 percent of all plants in the printing,
publishing and allied industries have fewer than 20 enpl oyees.
Approxi mately 12 percent enploy between 20 and 99 people. Less
than three percent of all operating plants have 100 or nore
enpl oyees (A F. Lew s). Information on printing industry plant
size is summari zed in Figure 6.

According to U S. Bureau of the Census data, there is an
average ratio of only 1.1 plants to every conpany in the industry.
The low ratio of plants to conpanies neans that the vast majority
of conpanies in the printing, publishing and allied industries wl|l
al so have fewer than twenty enpl oyees.

As noted above, the mpjority of plants and conpanies in the
printing industry are small. This is wespecially true in
l'ithographic printing where about 85 percent of plants wth
I'ithographic presses enploy fewer than 20 people and roughly half
enploy less than five. Simlarly, plants with letterpress tend to
be small. In 1982, over 83 percent of plants with this type of
press had fewer than 20 enpl oyees and al nost 46 percent had fewer
than five (A F. Lews 1991). The mgjority of plants with screen
presses al so have fewer than 20 enpl oyees (Kinter 1993).

Plants with flexographic and gravure presses tend, however, to
be larger than plants using other types of presses. Al nost 55
percent of plants with flexographic presses have 20 or nore
enpl oyees conpared to |less than 16 percent in the printing industry
as a whole. No breakdown of the size of plants wth gravure
presses was avail able, but industry sources report that gravure
presses are typically found at mediumto large printers (GAA 1989).
| nformati on was avail abl e, however, for gravure commercial printing
(SIC 2754), a mmjor sector of the gravure industry. |In 1987, 27
percent of the plants in this sector had 20 or nore enpl oyees (BOC
1990Db) .
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PLANT SIZE

80 to 85 percent of all operating plants have fewer than 20 Employees:

- Less than five employees 46%
- 5 to 9 employees 25%
- 10 to 19 employees 14%
- 20 to 99 employees 12%
- 100 or more employees 3%

Typically, plants with lithographic, letter, and screen presses are small:

- 85 percent of plants with lithographic presses employ fewer than 20 people
- Over 83 percent of plants with letterpresses employ fewer than 20 people
- A majority of plants with screen presses employ fewer than 20 people

Generally, plants with flexographic and gravure presses are larger than plants with
other types of presses:

- Almost 55 percent of plants with flexographic presses have 20 or more
employees

- 27 percent of the plants in the commercial printing sector of the
gravure industry have 20 or more employees

Figure 6. Printing Plant Size
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111. VALUE OF SHIPMENTS, INTERNATIONAL TRADE, AND INDUSTRY OUTLOOK

The Bureau of the Census estimates that in 1987, the tota
val ue of shipnents for the printing and publishing industry was
over $136 billion and by 1991 was al nost $157 billion. However, in
constant dollars, 1991 sales were over 2.0 percent lower than in
1987. The total value of shipnments for 1993 was expected to be
over $176 billion which in constant dollars represents a return to
1987 levels. These estinmates exclude perhaps $90 to $100 billion
worth of printed goods produced by in-plant and quick printers as
wel | as by packagi ng manufacturers. In 1990, U S. exports related
to the printing and publishing industries outpaced inports by
alnost two to one. Canada was our |argest trading partner in this
area followed closely by the European Community. Based on sal es,
the printing industry is expected to grow by 3.8 to 5.3 percent
annual ly between 1990 and 2000. Areas of particularly strong
growmt h are expected to be: direct mail, inserts and coupons, other
print advertising and free circulation newspapers, and quick
printers.

A. Val ue of Shi pnents

Table 6 presents information on the value of shipnents by
i ndustry category for the printing, publishing, and allied
i ndustries during the period 1987 through 1992. Unl ess ot herw se
noted, value of shipnents for all years are given in constant 1987
dol | ars. In 1987, value of shipnents for the industry totalled
$136.2 billion. By 1991, the total value of shipnments of the
printing and publishing industry was estimated to be al nost $157
billion in current dollars. However, in constant 1987 dollars the
1991 val ue of shipnents totalled only about $133 billion, a decline
of over 2.0 percent from1987. The estimates of the total val ue of
shi pnents excludes, however, in-plant, quick, and packaging
printing which, according to Bruno, produced roughly $90 to $100
billion worth of printed goods in 1989 (Bruno 1990). Printing is
al so an inmportant incidental activity in the electronics industry
where screen and, to a much |esser degree, lithographic printing
processes are used in the production of all types of electronic
circuitry (Kinter 1992). No estimate of the value of printing in
the el ectronics industry was found.

Firms in two industry segnments, commercial printing and
newspapers, accounted for 56.9 percent of the total value of
i ndustry shipnments in 1991 (20 percent and 36.9 percent,
respectively). Oher industry segnents covering firnms involved
primarily in printing (i.e., periodicals, books, business forns,
and greeting cards) accounted for an additional 28.9 percent of the
val ue of shipnents (USIO 1992).
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The remai ning 14.2 percent of the total value of shipnents is
accounted for by firnms engaged in publishing, bookbinding, and
printing trade services, that may or may not actually be engaged in
printing. Firms involved in book publishing and m scel |l aneous
publishing accounted for 8.2 percent of the total value of
shiprments. Firnms specializing in the production of blankbooks and
bi nders and in bookbi nding accounted for 2.7 percent. Lastly,
firms providing printing trade services such as platenmaking and
typesetting accounted for the remaining 3.3 percent of the total
(USI O 1992). The break down of printing industry segnments by
mar ket share is sunmarized in Figure 8.

The total value of shipnents for the printing, publishing, and
allied trade industries is expected to increase by about 2.5
percent to $136.5 billion (constant 1987 dollars) in 1992.
However, during the five year period 1987 through 1991, the total
val ue of the shipments for the printing and publishing industry
declined at an annual average rate of alnost 0.6 percent. Decline
in value of shipnents during the five year period was greater for
mani f ol d busi ness fornms, newspapers, and bl ankbooks and bi nders.
The val ue of shipnents for these three industries declined at an
average annual rate of 5.8, 4.4, and 3.6 percent, respectively.
Three additional industry categories experienced a smaller overall
decline during the period: bookbinding, m scellaneous publishing,
and periodicals (USIO 1992).

Only three industry categories showed noderately strong grow h
in value of shipnments (in constant 1987 dollars) during the period.
Pl at emaki ng services grew at an average annual rate of 3.1 percent,
book printing at 2.6 percent, and commercial printing at 2.4
percent (USIO 1992).
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MARKET SHARES FOR PRINTING

INDUSTRY SEGMENTS, 1987 AND 1991

(BASED ON ANNUAL TOTAL VALUE OF SHIPMENTS)

1987 1991
NEWSPAPERS 23.4% 20.0%
PERIODICALS 12.7 12.6
BOOK PUBLISHING 24 2.7
BOOK PRINTING 9.3 9.5
MISCELLANEOUS PUBLISHING 5.7 5.5
COMMERCIAL PRINTING 32.9 36.9
MANIFOLD BUSINESS FORMS 54 4.4
GREETING CARDS 2.1 24
BLANKBOOKS & BINDERS 2.1 1.9
BOOKBINDING 0.9 0.8
TYPESETTING 1.3 1.3
PLATEMAKING SERVICES 1.7 2.0
TOTAL 100.0 100.0

Figure 7. Market Shares for Printing Industry Segnents
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Table 6

Printing and Publishing Industry (SIC 27)

Trends and Forecasts

2711 Newspapers

2721 Periodicals

2731 Book Publi shing

2732 Book Printing

2741 M scel | aneous Publ i shing

275 Commercial Printing

2761 Manifol d Business Forns

2771 Greeting Cards

2782 Bl ankbooks & Bi nders

2789 Bookbi ndi ng

2791 Typesetting

2796 Pl at emaki ng Servi ces

Val ue and Percent of Shipnents (1987 millions of dollars) Per cent Change
1987 1988 1989 1990* 1991* 1992** 1987-88 1988-89 1989-90 1990-91 1991-92 1987-91
31, 850 30, 855 29, 987 28, 488 26,636 26,982 -3.1 -2.8 -5. -6.5 1.3 -16.4
23. 4% 22.5% 22. 1% 21. 2% 20. 0% 19. 8%
17,329 17,599 17,727 17, 408 16, 816 17, 136 1.6 0.7 -1. -3.4 1.9 -3.0
12. 7% 12. 8% 13. 1% 12. 9% 12. 6% 12. 6%
12,620 12, 853 12,500 12, 375 12,623 13,001 1.8 -2.7 -1. 2.0 3.0 0.0
9.3% 9.4% 9.2% 9.2% 9.5% 9.5%
3, 256 3,470 3,544 3, 600 3,635 3,725 6.6 2.1 1. 1.0 2.5 11.6
2.4% 2.5% 2.6% 2. 7% 2. 7% 2. 7%
7,810 7,711 7,283 7,320 7,280 7,500 -1.3 -5.6 0. -0.5 3.0 -6.8
5 7% 5.6% 5.4% 5.4% 5.5% 5.5%
44,786 46, 007 46, 638 47, 804 49, 143 50, 765 2.7 1.4 2. 2.8 3.3 9.7
32. 9% 33.5% 34. 4% 35.6% 36. 9% 37.2%
7,397 7,251 6,779 6, 257 5,819 5,877 -2.0 -6.5 -7. -7.0 1.0 -21.3
5.4% 5.3% 5.0% 4. 7% 4.4% 4.3%
2,911 2,922 3,099 3,130 3,146 3,209 0.4 6.1 1. 0.5 2.0 8.1
2.1% 2.1% 2.3% 2.3% 2.4% 2.4%
2,904 2,915 2,700 2, 605 2,500 2,560 0.4 -7.4 -3. -4.0 2.4 -13.9
2.1% 2.1% 2. 0% 1.9% 1.9% 1.9%
1,176 1,180 1,162 1,135 1,105 1,110 0.3 -1.5 -2. -2.6 0.5 -6.0
0. 9% 0. 9% 0. 9% 0. 8% 0.8% 0. 8%
1,784 1, 866 1,678 1,720 1,769 1, 828 4.6 -10.1 2. 2.8 3.3 -0.8
1.3% 1.4% 1.2% 1.3% 1.3% 1.3%
2,373 2,501 2,559 2,588 2,678 2,767 5.4 2.3 1. 3.5 3.3 12.9
1. 7% 1.8% 1.9% 1.9% 2. 0% 2.0%
136, 196 137, 130 135, 656 134, 430 133, 150 136, 460 0.7 -1.1 -0. -1.0 2.5 -2.2

- Estimate.
** - Forecast

Source: USIO 1992
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Table 7 provides additional information on recent trends in
four major industry categories (i.e., newspapers, periodicals, book
printing, comrercial printing) for the period 1987 through 1992.
In addition to value of shipnments for each category, the table
provides information on total enploynment, nunber of production
workers and their average hourly earnings, capital expenditures,
and trade data (USI O 1992).

B. | nt ernati onal Trade

Table 8 provides information on U.S. inports and exports

related to the printing and publishing industries. [In 1990, the
| atest year for which informati on was avail able, the value of U S.
exports outpaced inports by alnmost two to one ($3.1 billion in

exports conpared to $1.9 in inports) (USIO 1992).

As m ght be expected, Canada is the single |argest trading
partner of the U S. for goods and services produced by the printing
and publishing industry. In 1990, Canada accounted for over 27
percent of exports and 29 percent of inports. The countries of the
European Community account for a slightly |arger percentage of our
total trade in this area than Canada - 22.8 percent of exports and
40. 3 percent of inports. In 1990, the only region with which the
U S had a trade deficit in the area of printing and publishi ng was
East Asia excluding Japan (USI O 1992).

C. Qutl ook for the Major Printing Markets

Table 9 presents a forecast of industry trends for the
period 1990 through 2000. It should be noted that the table is not
directly conparable to Table 5 above. Table 9 uses a different
breakdown of industry categories than Table 6 does; it also
excludes the category of newspapers. On the other hand, Table 9
includes at |east one industry category not covered in Table 6,
qui ck printers.

Table 9 shows that growth in the industry is expected to
average between 3.8 and 5.3 percent annually, a higher rate of
growt h than experienced in recent years. Areas of particularly
strong growh are expected to be: other advertising (i.e., print
advertising other than direct mail and coupons and inserts) and
free circulation papers (eight to nine percent annually); quick
printing (five to eight percent); and direct mail (five to six
percent) (SR 1990).
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Table 7. Trends and Forecasts for Mjor Industry Categories

I ndustry Cat egory 1987 1988 1989 1990* 1991* 1992** 1987-88 1988-89 1989-90 1990-91 1991-92

2711 NEWSPAPERS

Industry Data

Val ue of Shipnments ($M L) 31, 850 32,927 34,146 35, 273 34,744 37,107 3.4 3.7 3.3 -1.5 6.8
Val ue of Shipnments (1987$M L) 31, 850 30, 855 29, 987 28, 488 26, 636 26, 982 -3.1 -2.8 -5.0 -6.5 1.3
Tot al Enpl oynent (000) 434 432 431 431 422 426 -0.5 -0.2 0.0 -2.1 0.9
Producti on Workers (000) 148 146 147 145 142 143 -1.4 0.7 -1.4 -2.1 0.7
Average Hourly Earnings ($) 11. 38 11. 42 11. 80 12. 29 12. 41 12.78 0.4 3.3 4,2 1.0 3.0
Capital Expenditures ($ML) 1,523 1,631 1,985 - - - - - - - - - 7.1 21.7 - - - - - - - - -
Product Data
Val ue of Shipnments ($M L) 30, 495 31, 461 32, 457 33,074 32, 446 34,523 3.2 3.2 1.9 -1.9 6.4
Val ue of Shipnments (1987$M L) 30, 495 29, 488 28, 530 26,961 25,074 25, 325 -3.3 -3.2 -5.5 -7.0 1.0
Trade Data
Val ue of Inports ($ML) - - - - - - 96. 1 62.0 52.7 60.0 - - - - - - -35.5 -15.0 13.9
Val ue of Exports ($ML) - - - - - - 28.6 37.7 40.0 47.0 - - - - - - 31.8 6.1 17.5
2721 PERIODICALS
Industry Data
Val ue of Shipnments ($M L) 17, 329 18, 612 19, 787 20,717 21, 339 23,131 7.4 6.3 4.7 3.0 8.4
Val ue of Shipnents (1987$M L) 17,329 17, 599 17,727 17, 408 16, 816 17, 136 1.6 0.7 -1.8 -3.4 1.9
Tot al Enpl oynent (000) 110 111 116 112 110 112 0.9 4.5 -3.4 -1.8 1.8
Producti on Workers (000) 18.3 19.1 20.7 20.7 20.7 20.9 4.4 8.4 0.0 0.0 1.0
Average Hourly Earnings ($) 11. 06 11.99 12. 45 12. 87 13.15 13.61 8.4 3.8 3.4 2.2 3.5
Capital Expenditures ($ML) 246 246 272 - - - - - - - - - 0.0 10.6 - - - - - - - - -
Product Data
Val ue of Shipnments ($M L) 16, 492 17, 664 18, 748 19, 629 20, 218 21,916 7.1 6.1 4.7 3.0 8.4
Val ue of Shipnments (1987$M L) 16, 492 16, 664 16, 673 16, 373 15, 816 16, 117 1.0 0.1 -1.8 -3.4 1.9
Trade Data
Val ue of Inports ($ML) - - - - - - 140.0 122.0 105.0 117.0 - - - - - - -12.9 -13.9 11. 4
Val ue of Exports ($ML) - - - - - - 448.0 666. 0 740.0 851.0 - - - - - - 48.7 11.1 15.0
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Table 7. Trends and Forecasts for Mjor Industry Categories (continued)

I ndustry Cat egory 1987 1988 1989 1990* 1991* 1992** 1987-88 1988-89 1989-90 1990-91 1991-92

2731 BOOK PUBLISHING

Industry Data

Val ue of Shipnments ($M L) 12, 620 13,571 14,074 14, 850 15, 965 17, 245 7.5 3.7 5.5 7.5 8.0
Val ue of Shipnments (1987$M L) 12,620 12, 853 12, 500 12, 375 12, 623 13,001 1.8 -2.7 -1.0 2.0 3.0
Tot al Enpl oynent (000) 70.1 70. 2 73.9 71.3 72.0 74.0 0.1 5.3 -3.5 1.0 2.8
Producti on Workers (000) 15.9 16.5 17.1 16. 4 16.6 17.0 3.8 3.6 -4.1 1.2 2.4
Average Hourly Earnings ($) 10. 67 10. 76 11.56 11.90 12. 25 - - - 0.8 7.4 2.9 2.9 - - -
Capital Expenditures ($ML) 240 302 319 - - - - - - - - - 25.8 5.6 - - - - - - - - -
Product Data
Val ue of Shipnments ($ML) 11, 630 12, 156 12,981 13, 695 14,725 15, 905 4.5 6.8 5.5 7.5 8.0
Val ue of Shipnments (1987$M L) 11,630 11, 466 11, 461 11, 346 11,573 11, 920 -1.4 0.0 -1.0 2.0 3.0
Trade Data
Val ue of Inports ($ML) - - - - - - 746.0 845.0 925.0 1015.0 - - - - - - 13.3 9.5 9.7
Val ue of Exports ($ML) - - - - - - 1288.0 1428.0 1500. 0 1625.0 - - - - - - 10.9 5.0 8.3
275 COMMERCIAL PRINTING
Industry Data
Val ue of Shipnments ($ML) 44,786 47, 460 50, 312 53, 080 55, 730 59, 900 6.0 6.0 5.5 5.0 7.5
Val ue of Shipnments (1987$M L) 44,786 46, 007 46, 638 47, 804 49, 143 50, 765 2.7 1.4 2.5 2.8 3.3
Tot al Enpl oynent (000) 554 557 569 575 564 575 0.5 2.2 1.1 -1.9 2.0
Producti on Workers (000) 401 402 414 418 410 418 0.2 3.0 1.0 -1.9 2.0
Average Hourly Earnings ($) 9.93 10.01 10. 34 10.70 10. 85 - - - 0.8 3.3 3.5 1.4 - - -
Capital Expenditures ($ML) 2,013 1, 898 2,135 - - - - - - - - - -5.7 12.5 - - - - - - - - -
Product Data
Val ue of Shipnments ($ML) 43, 995 46, 597 49, 621 52, 350 54, 965 59, 085 5.9 6.5 5.5 5.0 7.5
Val ue of Shipnments (1987$M L) 43,995 45, 166 45, 968 47,117 48, 436 50, 034 2.7 1.8 2.5 2.8 3.3
Trade Data
Val ue of Inports ($ML) - - - - - - 388.0 393.0 450.0 500.0 - - - - - - 1.3 14.5 11.1
Val ue of Exports ($ML) - - - - - - 811.0 772.0 925.0 1060.0 - - - - - - -4.8 19.8 14.6
* - Estimte.

** - Forecast
Source: USIO 1992
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Table 8. U.S. Trade Patterns in 1990 ($nil)
TOP FI VE TRADI NG PARTNERS
Exports I nports Exports I nports
I ndustry Category Tradi ng Partner Value % Share Value % Share Trading Partner Value % Share Trading Partner Value % Share
2700 PRI NTI NG & PUBLI SH NG Canada & Mexi co 1,601 50.9 362 19.3 Canada 1,490 47.3 Canada 329 17.6
Eur opean Conmuni ty 606 19.3 715 38.2 Uni ted Ki ngdom 297 9.4 Uni ted Ki ngdom 324 17.3
Japan 247 7.8 207 11.1  Japan 247 7.8 Hong Kong 209 11.2
East Asia N Cs 147 4.7 476 25.4 Australia 161 5.1 Japan 207 11.1
South Anerica 80 2.5 22 1.2 Mexico 111 3.5 Italy 115 6.1
Q her 467 14.8 90 4.8  eee---- e
---------------------------- 2, 306 73.3 1,184 63. 2
World Total 3,148 100.0 1,872 100.0
2721 PERI ODI CALS Canada & Mexi co 547 82.1 74 60.7  Canada 528 79.3 Canada 70 57. 4
Eur opean Conmmuni ty 69 10.4 33 27.0 Uni ted Ki ngdom 36 5.4 Uni t ed Ki ngdom 22 18.0
Japan 9 1.4 7 5.7  Mexico 19 2.9 Japan 7 5.7
East Asia N Cs 8 1.2 4 3.3 Net her | ands 16 2.4 Mexi co 4 3.3
South Anerica 9 1.4 1 0.8 Japan 9 1.4 Spain 4 3.3
Q her 24 3.6 3 2.5 eeeeeee e
---------------------------- 608 91.3 107 87.7
World Total 666 100.0 122 100.0
2731 BOOK PUBLI SH NG Canada & Mexi co 697 48.8 59 7.0 Canada 664 46.5 United Kingdom 209 24.7
Eur opean Conmuni ty 308 21.6 408 48. 3 Uni ted Ki ngdom 171 12.0 Hong Kong 131 15.5
Japan 88 6.2 107 12.7 Australia 106 7.4 Japan 107 12.7
East Asia N Cs 81 5.7 211 25.0 Japan 88 6.2 Italy 79 9.3
South Anerica 30 2.1 14 1.7 West Gernany 42 2.9 Singapore 54 6.4
Q her 225 15.7 46 5.4  eee---- e
---------------------------- 1,071 74.9 580 68. 6
World Total 1,429 100.0 845 100.0
275 COWMVERCI AL PRI NTI NG Canada & Mexi co 248 32.1 122 31.1 Canada 209 27.0 Canada 115 29.3
Eur opean Communi ty 176 22.8 158 40.3 Japan 135 17.5 \est Germany 46 11.7
Japan 135 17.5 43 11.0 Switzerland 67 8.7 Uni t ed Ki ngdom 43 11.0
East Asia NI GCs 37 4.8 48 12.2 Uni ted Ki ngdom 66 8.5 Japan 43 11.0
Sout h Anerica 28 3.6 1 0.3 Mexi co 39 5.0 France 23 5.9
Q her 149 19.3 20 5.1  eee-e-- e
---------------------------- 516 66. 8 270 68.9
World Total 773 100.0 392 100.0

Source: USI O 1992.
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Table 9. U S. Printing Industry Forecast 1990 to 2000
For ecast
Annual Percent

I ndustry Segnent Growth 1990 - 2000°

Magazi nes and O her
Peri odi cal s 2 3
Catal ogs and Directories 3 4
Direct Mil 5-6
Label s and W aps 0 2
I nserts and Coupons 3 4

Ot her Advertising and Free

Circul ati on Papers 8 -9
Annual Reports and Rel ated

Pr oduct s 4 - 5
Busi ness Forns 1- 2
Busi ness Communi cati ons 2 -3

Manual s and Techni ca

Docunent ati on -2 -0
Quick Printing 5-8
Books 1- 2
Printing Trade Services 3 -4

| ndustry 3.8 - 5.3

Based on constant 1988 doll ars.

Sour ce: SRl 1990.

A nunber of major nore traditional areas of printing are
expected to grow at well below the industry average during the
decade. Book printing and business formprinting are expected to
experience growmh of only one to two percent annually while the
printing of magazines and other periodicals is expected to increase
by two to three percent per year (SR 1990).

1. Magazi ne and Peri odi cal Publi shi ng

Gowh in the magazi ne and ot her peri odicals market
is expected to average two to three percent annually through the
end of the decade. The outlook in the market is for a greater
nunber of titles, shorter press runs per title, and greater
enphasis on local and regional editions of national nagazi nes as
wel | as the personalization of advertising. Ofset printing wll
continue to domnate this market (SR 1990).

2. Catal ogs and Directories

During the 1990s, growth in the catalogs and
directories market is expected to average three to four percent
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annual | y. Ri sing distribution costs and conpetition from ot her
advertising nmedia will result in the consolidation of catalog firns
as they seek |ower production costs and alternative nethods of
product delivery (SR 1990).

The strongest growth in the market during the decade wll be
for business-to-business catalogs (e.g., office supply catal ogs).
Overall there should continue to be noderate growh in the mail -
order catalog segnment of the market although the nunber of
specialty catal ogs published wll decline. Due to increased
postage costs, catalogs distributed through the mil wll be
smal | er and use |ighter papers. (SR 1990).

Directory printing is expected to increase over the next few
years. Gowh wll be fueled primarily by the demand for |oca
directories and abridged versions of |large directories. Demand for
| arge business directories will grow but at a slower rate than
before (SRl 1990).

3. Direct Mni

Direct mail is expected to be one of the fastest
growing areas in the printing industry during the 1990s. It is
anticipated that growth in the industry will average five to six
per cent annually. Maj or changes will occur in the direct mail
printing business segnent by the year 2000. The industry wll
consolidate through acquisitions and specialization. The direct

mail printer will see the nunber of jobs increase. However,
production runs will be smaller as mailing lists are continuously
refined to target select groups. Gowh in teleconmunications

technologies will permt a greater level of direct contact between
the custonmer and the printer, thus allowng for nore revisions and

faster turnaround of direct nmail nmaterials. In response to
custonmer demand for nore frequent revisions and faster turnaround,
the industry will make increasing use of in-line printing (SR
1990) .

4. Label s and W aps

The | abel s and waps segnent of the printing market
is expected to experience an average annual rate of growh of
bet ween zero and two percent during the 1990s, one of the | owest

rates in the industry. This weak growh will result from the
decline in the growth of the nunber of packaged goods. However, a
greater variety of package sizes will result in nore but shorter

production runs. To neet custonmers needs, |abel and wap printers
wi Il have to provide greater custom zation, higher quality inages,
and the ability to work wwth nore conplex material s.
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5. Advertising Inserts and Coupons

The advertising inserts and coupons segnent 1is
expected to grow between three and four percent annually during the
1990s, a rate somewhat |ower than that anticipated for the printing
industry as a whole. Printers specializing in advertising inserts
and coupons may |ose market share to daily newspapers who are
expected to conpete for this type of business in order to keep
their large flexographic presses operating at near capacity.
Conpetition can also be expected from operators of non-heatset
of fset presses, another area where overcapacity exists (SR 1990).

6. O her Advertising and Free Circul ati on Papers

During the 1990s this nmarket segnment is expected to
be the industry gromh | eader with an expected annual growth rate
of eight to nine percent. "Qher advertising” refers to printed
advertising other than direct mail and coupons and inserts.
Exanpl es include booklets, brochures, and circulars directly
distributed to consuners. Printers of other advertising materials
will be influenced by the need for smaller, specialized production
runs as well as by the need for a greater variety of products,
especially materials tailored to sell to a specialized audi ence.
Advertisers wll insist on the increased use of color and
di stinguishing features in their advertising. Quick printers wll
put econom c pressures on larger printers as they attenpt to
capture a larger portion of this market for thenselves (SR 1990).

Free circul ation papers, currently produced primarily by snall
| ocal printers, are expected to experience noderate growh into the

|ate 1990s. However, during the decade this market wll
increasingly attract the interest of large printers, and, as a
result, small |ocal conpanies will see their share of the market

decline. Gowh and increasing conpetition in the free circulation
paper market will require printers to use nore color and to i nprove
the overall quality of their product. Furthernore, printers wll
make i ncreasing use of flexographic presses instead of the non-
heat set offset presses that now domnate printing in this market
(SRI 1990).

7. Annual Reports

During the 1990s, growth in the annual reports
market is expected to average four to five percent annually.
Because corporate clients are extrenely conscious of the imge
portrayed by their annual reports, this segnent of the printing
i ndustry continually pushes the industry as a whole to higher and
hi gher standards in color production. Most commercial printers
avoid this highly specialized, demanding area of business.
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Presently, there are only about 30 large printing firnms involved in
produci ng annual reports and the nunber of conpanies in this market
segnent is not expected to show any marked change over the next ten
years (SRl 1990).

8. Busi ness For ns

At one to two percent annually, growh in the
busi ness form printing market will be well below growh in the
printing industry as a whole during the nineties. A grow ng nunber
of small and nmediumsized printers are expected to enter this
mar ket where they will be conmpetitive with larger firnms when snall
to medi um volume runs are required. However, the growing ability
of personal conputers equipped with |aser printers to generate
forns on demand could potentially result in |oss of market share by
both | arge and small printers (SR 1990).

9. Busi ness Communi cati on

During the 1990s, growh in the business
communi cations printing market (e.g., preprinted |etterhead,
envel opes and neno forns) is expected to average two to three
percent annually. Gowmh in demand for business comrunications
products wll decline due to: the growng versatility of
t el ecomruni cations technology (E-mail, voice mail, etc.) reducing
the need for printed business communications materials; high
quality conputer driven electrostatic and ink-jet printers,
facsimle machines, and color copiers allowing businesses to
produce nmuch of this material in-house; and cost conscious
busi nesses maki ng greater use of generic printed products such as
meno pads and phone nessage pads (SR 1990).

10. Manual s and Techni cal Docunent ati on

This is the only printing market sector that may
actual ly experience negative growh during the 1990s. During the
decade the market for manuals and technical docunentation is
expected to decline by as nuch as two percent annually or, at best,
to remain flat. The largest client of this market has been the
U S. governnent, particularly the Departnent of Defense. The two
maj or factors affecting this market are: 1) reduction in the U S
def ense budget and 2) the devel opnent of the DOD Conputer Aided
Logistics System (CALS) which wll provide on-line access to
techni cal docunentation, engineering drawi ngs, parts lists, and
other pertinent data. Wth fewer new defense systens procurenents,
the demand for technical manuals is declining and will continue to
decline unless the present world political situation changes
dramatically (SR 1990).
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11. Conveni ence or "Quick" Printing

Conveni ence or quick printing wll be one of the
maj or growmh areas of the printing industry during the 1990s.
Gowh in the market is expected to be between five and eight
percent annually. Quick printers are distinguished not so nmuch by
a particular printing technology as by a coonmitnent to very fast
job turnaround. Traditionally, quick printers relied primarily on
xerographic reproduction; however, nmnmany now enploy presses,
especially small sheetfed |ithographic presses, or act as brokers
for full-service printers (SR 1990).

Quick printers will capture a grow ng share of business that
previously would have gone to small- and nediumsize commercia
printers. Traditional printers have |long been able to provide
hi gher quality products than the average quick printer. However,
new equi pnent that allows the delivery of higher quality products
coupled with a growng demand for rapid turn-around by cost-
conscious clients has increased the market for quick printing
servi ces. Many quick printers also offer consultation, design
conposition, and desk-top publishing services. They use personal
conputers, electronic mail, and facsimle to conmunicate directly
with their customers. The market share for quick printers wll
continue to grow well into the late 1990s as additional new
technol ogi es conme on line. These new systenms will result in | ower
production costs and wll help quick printers remin very
conpetitive with traditional printers, particularly in the | owend
color printing market (SR 1990).

Appendix D lists the top 100 North Anerican quick printing
operations for 1990.

12. Books

Gowh in the book printing market is expected to be
very slow in the 1990s, averaging only one to two percent annually.
Publishers will pressure printers to reduce production costs in
order to keep the retail price of books as |ow as possible. The
nunber of book printers has declined by nore than 40 percent since
1977; even greater consolidation in the industry will occur over
the next few years as nore and nore nedium to |large capacity
printers are squeezed out of the narket. This wll open
opportunities for smaller book printers to enter the industry in
support of snall, specialized publishers who have a need for short
runs. However, inprovenents in technology wll produce | ess waste
and reduce |abor requirenents, thus making short run jobs nore
attractive to large printers (SRl 1990).
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